The rate of oxidation of H lites to produce elemental S by O2 over synthetic sodium faujasite zeosu phur has been studied at partial sulphur load ? of the zeolite using a gravimetric method. The rate of sulphur accumulation on a sample exposed to an atmosphere of about 1.0 vol % H2S and 0.5 vol % O2 in nitrogen has been measured. The rate of oxidation of H2S to sulphur has been derived for three different NaY type zeolites, i.e. with an Si/Al ratio of 1.70, 2.07 and 2.40 respectively, at temperatures from about 120 to 200 "C. The activation energy of the rate constant appears to be the same for these zeolites and amounts to about 53 kJ mol-I. The reaction rate increases substantially with a decreasing Si/Al ratio of the zeolite. So the NaX type zeolite is clearly more active in the H2S oxidation than the NaY type. The frequency factor of the rate constant is found to increase linearly with the number of H2S adsorption sites described previously by Karge and Rasko. This suggests that these sites act as reactive sites in the oxidation of H2S over sodium faujasite zeolites. By the same micro-weighing technique the rate of desorption of sulphur from sulphur loaded zeolites has been determined at a temperature of about 300 "C. The sulphur vapour pressure close to the zeolite surface has been derived from the rate of weight loss by mass transfer calculations. It appears to be slightly lower for NaX zeolite than for NaY zeolite. In general, the relative sulphur vapour pressure is well below 10e2 for all zeolites we tested, unless the maximum adsorption capacity has been approached closely. Because of the high activity and the low relative sulphur pressures observed for NaX type zeolite, this zeolite is preferable as a catalyst in the oxidation of H2S with O2 if sulphur should be recovered in an adsorbed state.
INTRODUCTION
The oxidation of hydrogen sulphide with molecular oxygen is known to be the overall reaction in the production of elemental sulphur in the Claus process [I] . The primary reaction involved is: Sulphur condenses on the catalyst bed and is removed periodically by heating.
We are currently investigating a similar desulphurization process which is based, however, on reaction 1. The present paper is part of this study and deals with the rate of reaction of the H2S oxidation over zeolites such as NaX, and the adsorption and desorption behaviour of sulphur. Based on the findings of the present work a study has been initiated on zeolite catalysts, modified to the application in fluidized bed systems. In that way the development of a continuous desulphurization process over a moving catalyst is enabled. On this subject we shall report elsewhere [6] .
As a part of a larger study on different catalysts, Steijns and Mars [7]
investigated the oxidation of H2S over NaX zeolite and found an autocatalytic effect of the sulphur adsorbed. In ESR experiments Steijns et al. [8] observed a most strong signal of sulphur for NaX zeolite exposed to H2S and Table 1 , only small amounts, i.e. less than 1.0 wt %, were found, which cannot explain the initial peak in the activity satisfactorily. Because the activity at higher sulphur load contributes considerably more to the overall activity of the catalyst, we did not attempt to describe the initial activity extensively. tion rate over an NaX zeolite is related to the specific sulphur surface area
RESULTS

Accumulation
[IZ], which clearly reflects the autocatalytic role of sulphur. On the other hand, they found a high activity of sulphur adsorbed on a 13X zeolite, in comparison with sulphur on an active carbon catalyst. We have found substantial differences in the reaction rate over the NaY zeolites. Because of the similarity of the zeolite structure, large differences in sulphur surface area are unlikely and, therefore, sulphur adsorbed on zeolites with a low Q/Al ratio seems to be more active. Steijns suggested that iron impurities might be causing a higher activity [7, 12] . Chemical analysis of the zeolites has, however, shown low iron contents (see Table 2 ) and, additionally, an increasing iron content is attended by a decreasing activity of the catalyst.
Obviously, more parameters are involved in the oxidation of H2S over NaX and 
